The NASA K2 mission uses photometry to find planets transiting stars of various types. M dwarfs are of high interest since they host more short-period planets than any other type of main-sequence stars and transiting planets around M dwarfs have deeper transits compared to other main-sequence stars. In this paper, we present stellar parameters from K and M dwarfs hosting transiting planet candidates discovered by our team. Using the SOFI spectrograph on the European Southern Observatory's New Technology Telescope, we obtained R ≈ 1000 J-, H-, and K-band (0.95 -2.52 µm) spectra of 34 late-type K2 planet and candidate planet host systems and 12 bright K4-M5 dwarfs with interferometrically measured radii and effective temperatures. Out of our 34 late-type K2 targets, we identify 27 of these stars as M dwarfs. We measure equivalent widths of spectral features, derive calibration relations using stars with interferometric measurements, and estimate stellar radii, effective temperatures, masses, and luminosities for the K2 planet hosts. Our calibrations provide radii and temperatures with median uncertainties of 0.059 R (16.09%) and 160 K (4.33%), respectively. We then reassess the radii and equilibrium temperatures of known and candidate planets based on our spectroscopically derived stellar parameters. Since a planet's radius and equilibrium temperature depend on the parameters of its host star, our study provides more precise planetary parameters for planets and candidates orbiting late-type stars observed with K2. We find a median planet radius and an equilibrium temperature of approximately 3R ⊕ and 500 K, respectively, with several systems (K2-18b and K2-72e) receiving near-Earth-like levels of incident irradiation.
1. INTRODUCTION Small, low-luminosity M dwarfs are the most common type of star in the Galaxy, but their properties are less well understood than those of hotter solar-type stars.
There are still significant discrepancies between theoretical models and observations of M dwarf spectra (e.g. Hoeijmakers et al. 2015) , and we are still uncertain as to why the occurrence rate of small, short-period planets is higher for M dwarfs and the occurrence rate of a gas giants (on both close and wide orbits) is lower for M dwarfs when compared to solar-like stars, as shown in studies of the Kepler field (Dressing & Charbonneau 2013; Gaidos et al. 2014; Morton & Swift 2014; Dressing & Charbonneau 2015; Muirhead et al. 2015) and other surveys (Shields et al. 2016 ). There are a few exceptions to the low occurrence rate of gas giants around M dwarfs; there has been at least one confirmed gas giant orbiting an M dwarf (Johnson et al. 2012) .
Fortunately, the discovery of exoplanets around M dwarfs is much easier when compared to finding exoplanets around Sun-like stars. For example, while a transiting 2R ⊕ planet would have a transit depth of 0.03% when orbiting the Sun, that same planet would have a transit depth of 0.5% for an M5 dwarf. Using planet candidates from the original Kepler mission, Howard et al. (2012) and Mulders et al. (2015a,b) showed that the occurrence rates of small planets are higher for M dwarf than for any other main-sequence star. Other surveys, such as MEarth (Charbonneau et al. 2009; Berta-Thompson et al. 2015) and Transiting Planets and Planetesimals Small Telescope, have also successfully identified interesting new planets transiting M dwarfs (Gillon et al. 2016) . Additionally, M dwarfs provide our best chances to iden-tify nearby potentially habitable planets since the habitable zone around M dwarfs, when compared to those around other main-sequence stars, is closer to the M dwarf due to the its lower luminosity. This is exemplified by the discovery of Proxima Centauri b, a small, likely temperate planet orbiting the closest star to the Sun (Anglada-Escudé et al. 2016; Damasso & Del Sordo 2016) .
Host star properties must be well understood in order to be able to derive planet properties. Unfortunately, the stellar properties of M dwarfs are challenging to predict from photometry (due to M dwarfs being intrinsically faint and the modeling uncertainties as described above and by Mann et al. 2015) . The most accurate parameters of M dwarfs are derived from interferometric data (Boyajian et al. 2012b) or photometric and spectroscopic observations of double-lined eclipsing binaries (Torres et al. 2010) .
For systems where such observations are not feasible, several authors have developed a calibration method based on medium-resolution, near-infrared spectra in order to infer the stellar properties of these M dwarfs from empirical observations Newton et al. 2015; Terrien et al. 2015) and stellar models (Rojas-Ayala et al. 2012 ), while others have applied similar empirical calibration techniques to the optical part of the spectrum (Neves et al. 2014; Maldonado et al. 2015) . By measuring the equivalent widths (EWs), or the strength of any given absorption feature one can calculate stellar parameters by calibrating from a reference sample with previously measured parameters of interest. Since the EW of an absorption feature varies with photospheric temperature and surface gravity, this approach allows these parameters (and related quantities, like stellar radius and mass) to be calculated.
Using the repurposed Kepler spacecraft, the K2 mission is continuing to observe many stars in the Galaxy in the search for more exoplanets (Howell et al. 2014 ). However, K2 has some limitations. With just two (out of four) operating reaction wheels, the spacecraft can observe only along the ecliptic plane with observation windows of 80 days per campaign. Nonetheless, K2 has provided astronomers with powerful data enabling a large number of candidate and confirmed exoplanets (Vanderburg & Johnson 2014; Crossfield et al. 2015; ForemanMackey et al. 2015; Huang et al. 2015; Montet et al. 2015; Sanchis-Ojeda et al. 2015; Sinukoff et al. 2015; Crossfield et al. 2016) .
In this paper we analyze medium-resolution, nearinfrared spectra of candidate planetary systems detected by K2 to provide updated stellar and planetary parameters. We measure EWs to infer stellar radii and effective temperatures, and subsequently planetary radii and equilibrium temperatures. In §2, we briefly explain our target selections and how we compiled our planet candidate list. In §3, we describe our observational techniques, data reduction, and various calibration samples. In §4, we explain the process by which we obtain our stellar and planetary parameters and compare our derived stellar parameters with those of previously spectroscopically and interferometrically measured stellar parameters. In §5, we summarize our results and describe future work relevant to this paper.
2. TARGET SELECTION AND PLANET CANDIDATE SEARCH We initially selected our K2 M dwarf candidates from Campaigns 1 through 5. Our team selected and proposed late-type dwarf targets to the K2 mission as described by Crossfield et al. (2016) . In brief, we selected targets as being likely low-mass dwarfs by a combined color and proper motion cut with (V − J) > 2.5, V + 5 log µ + 5 < 10, and (6V -7J -3) < 5 log µ (where µ is the proper motion; Crossfield et al. 2015) . The combination of the color and proper motion cut greatly reduces giants from our sample and further narrows down the M dwarf candidate list. Finally, we imposed a magnitude limit of Kp < 16.5 mag .
We further identify likely low-mass planet-hosting dwarf stars, as explained in Crossfield et al. (2016) . In brief, we used the TERRA algorithm (Petigura et al. 2013) to search for planet transits that have a signal-to-noise ratio (S/N) > 12, which are called threshold-crossing events (TCEs). TCEs are required to have orbital periods of P ≥ 1 day and to have at least three transits. These restrictions, along with the diagnostic tests that TERRA provides, show whether the object is a candidate transiting planet, binary star system, another variable object, or noise. If a planet candidate is found, TERRA is iteratively repeated after removing the identified transit signals (described by Sinukoff et al. 2016 ) to see whether there are any additional planets in the system.
OBSERVATIONS
We acquired our infrared spectra at the 3.58 m European Southern Observatory (ESO) New Technology Telescope (NTT) using the SOFI spectrograph (Moorwood et al. 1998) as part of program 194.C-0443 (PI: I. J. M. Crossfield). We observed through 13 full or partial usable nights in 2015 and 2016. We used two grisms, red and blue, to produce a total spectrum for each object spanning a continuous wavelength range from 0.95 to 2.52 µm 20 at a resolution of R ≈ 1000. Dome flats and lamps were either taken at the start or the end of each observing night. Our observation sample comprises 34 stars observed by K2 in fields 1 through 5, along with 12 bright K and M dwarfs with interferometrically measured stellar parameters (refer to Table 1 for our calibration  sample) .
For all observations, we used an ABBA nodding pattern to obtain the spectrum of the object, while removing the spectrum of the background, including sky emission lines and dark current. The exposure times for each frame range from the minimum allowed exposure time (1.182 s) to 120 s. We typically took at least six separate spectra (for each grism) for all the targets. Either immediately before or after each M dwarf candidate, we observed a nearby A0V star for telluric corrections. If the observation for one grism took more than 10 minutes, its A0V calibrator would be taken before the start of the first grism and then taken again after the second grism exposure had finished, for their respective grisms.
We identified suitable A0V stars using the IRTF's online tool 21 .
3.1. Data Reduction The raw data taken at the NTT were reduced by using a combination of Python, Image Reduction and Analysis Facility (IRAF) software, 22 and using various Interactive Data Language (IDL) programs. We flat-fielded the raw spectra in order to correct for any pixel-to-pixel variation. Wavelength calibrations were done by taking Xe arc spectrum for both grisms either at the beginning or at the end of the night. Using IRAF, emission lines from the taken Xe arc frames were manually selected by comparing them to the SOFI manual 23 . One-dimensional spectra were then extracted for identifying the star's spectrum. IRAF had difficulty tracing the 2D spectra of our fainter targets, so for these stars we used brighter stars during that night to define a static extraction aperture.
We subsequently used the IDL routines of Vacca et al. (2003) to process our spectra. First, with xcombspec (from the SpeXtool software package by Cushing et al. 2004) , we combined multiple exposures for a given grism of an object into one spectrum. Any spectra that are not shown to have similar spectral features with the other exposures for that star and grism were excluded.
We corrected for telluric absorption by using our A0V spectra with the xtellcor general routine. Spectra of A0V stars were used since these stars are mostly composed of featureless spectra, with the exception of hydrogen absorption. Differences between the hydrogen lines in the A0V and a model Vega spectrum were corrected for, and then the object's spectrum was divided by the resulting telluric spectrum of the A0V; the observations for the telluric calibrator were usually taken within a short time (approximately 15 minutes) and have a similar airmass (within 0.3 airmass) to the object (Rojas-Ayala et al. 2012). We note that for some of the observations, the telluric calibrator's spectrum was sufficiently different from that of Vega that some residual H lines remain in the M dwarf candidate's spectrum. Additionally, the large differences in airmass left residual telluric features in some of the spectra, and any spectra that were contaminated were removed from our analysis.
The last step for the reduction process was to combine the two different grisms using xmergexd. We then used several strong absorption features in each spectrum to correct for radial velocity (RV) shifts and/or offsets in our wavelength calibration. Finally, we interpolated all spectra to put them on the same wavelength scale. All of the objects in our sample have a S/N that ranged from 20 (for the faint K2 targets) 24 to over 200 (for the brighter, interferometric calibration targets). We show a representative reduced spectrum in Figure 1. 
Calibration Sample
We applied the relations from a variety of works, such as Neves et al. (2014) and Maldonado et al. (2015) , which 21 http://irtfweb.ifa.hawaii.edu/cgi-bin/spex/find_a0v. cgi 22 Developed at the National Optical Astronomy Observatory 23 Provided by ESO. 24 K2 targets that had a S/N of 20 were removed from the likely low-mass dwarf list, thus making our final 34 star sample. Fig. 1 .-Sample spectrum of one of our K2 targets (EPIC 201367065 or K2-3) that covers a continuous wavelength from 0.95 to 2.52 µm and is normalized to the median flux value. Note that we ignore regions heavily contaminated by telluric features (e.g., wavelength ranges that are within 1.35-1.45 µm and 1.80-1.95 µm). After data reduction is complete, we trim an approximate 0.01-0.02 µm off the edges of the wavelength ranges. Spectra of all our stars are available as electronic supplements to this paper. fit various functions for a variety of EW ratios, and Terrien et al. (2015), which measured H-band atomic features, to stars with previously measured radii and/or effective temperatures. However, stars that are interferometrically measured are preferred to these samples since measurements from interferometry are more accurate and precise when compared to spectroscopic, EWbased methods. Although most interferometrically measured stars lie too far north to be observed with SOFI, we managed to obtain spectra of 12 stars with previously interferometrically determined stellar radii and effective temperatures. These stars form our calibration sample, and their properties are summarized in Table 1. 4. SPECTRAL ANALYSIS Mould (1976) was the first to use infrared absorption line strengths to estimate the radii and effective temperatures of low-mass dwarfs. The strengths of absorption features corresponding to a given element or molecule depend on the effective temperatures of the star. Changing the temperature of the star then changes the electronic (or vibrational) population levels of the element (or molecule) in the M dwarf atmosphere. M dwarf radii are related to their effective temperatures so that they roughly follow a linear relation from 4700 K & 0.7 R down to at least 3300 K & 0.3 R . Some of the absorption features in the spectrum can also present information about the stellar surface gravity. The lines of alkali elements, for example, are affected by surface gravity and can then be used to distinguish old dwarf stars, young dwarf stars, and giants with similar temperatures (Spinrad 1962; Steele & Jameson 1995; Lyo et al. 2004; Schlieder et al. 2012 ).
The EW is defined by the following equation:
where F(λ) is the flux of the absorption feature between λ 1 and λ 2 , and F c (λ) is the continuum flux. We inves-tigate the features used by Cushing et al. (2005) , RojasAyala et al. (2012), Newton et al. (2014) , and Newton et al. (2015) for our work. The features, shown in Table  2 , are slightly adjusted owning to differences in resolution of the spectrographs -typically our integration ranges are slightly wider than those previously presented. Additionally, any spectral line doublets and molecular bands used in our empirical indices are treated as single features in the the EW calculations. The blue continuum and red continuum of each feature are also adjusted such that they would not overlap with any nearby feature windows.
In the following sections, we describe the steps that are taken to infer the stellar and planetary parameters using these EW measurements of our K2 and calibration samples.
Spectral Classification
We visually estimated the spectral types (SpT) of each of our stars by comparing our SOFI spectra to spectra of standard stars in the IRTF Spectral Library (Cushing et al. 2005; Rayner et al. 2009 ). Then, we convolved the library spectra from G8V to M7V down to the resolution of SOFI and plotted these against each of our SOFI spectra. We estimated each SpT and a corresponding uncertainty three times by independently comparing spectra in the J-, H-, and K-bandpasses. The final uncertainty on each SpT corresponds to the uncertainty on the weighted mean and thus represents our best estimate of the error on this quantity. We then compute a single SpT for each star using a weighted mean. The SpT and uncertainty, rounded to the nearest tenth of a type, are listed in Table 4 . Out of the 34 stars in our K2 sample, we identify 27 as M dwarfs.
During our visual spectral inspection, we compared our spectra to the library spectra of giant stars in order to remove giants as early as possible in our analysis process. We identified only one star as a likely giant: EPIC 202710713, which Huber et al. (2016) and Dressing et al. (2017) also classified as an evolved star.
Stellar Parameters
For each absorption feature and stellar parameter (radius and effective temperature), we use least-squares fitting to determine the dependence of those parameters on the EWs calculated from the spectra. Various functional forms of EWs are used to fit the calibration sample's parameters. They include all combinations of linear, quadratic, and a ratio of EWs of two different absorption features. For example, in the simplest linear case, one lets the EW for the chosen absorption feature be the independent variable, while stellar radius or effective temperature is the dependent variable. After calculating the linear term and the offset, one then uses all the EWs to calculate the stellar radius for all the stars in our sample. This process is then repeated for all the absorption features in the spectra, all the stellar parameters, each calibration sample, and each functional combination of EWs. To account for intrinsic scatter in stellar properties, we include an additional noise term, tuned to give χ 2 red ≈ 1 in the best cases. We find that scatter terms of 100 K and 0.05R fulfill this criterion.
In order to find the optimal fit for each calibration sample, we then select the model giving the lowest Bayesian information criterion (BIC) value and the lowest scatter in the fit residuals. We use a Monte Carlo approach to estimate the uncertainties on the fit coefficients and inferred stellar parameters. Random gaussian distributions are then used to generate synthetic data sets of EWs, stellar radii, and effective temperatures. A total of 1000 trials are used for calculating the uncertainties for each parameter.
Calibration Relations and Literature Comparison
Because some of our spectra contain residual systematics near prominent H lines, we find only poor fits using EWs located near these lines . Viewing all possible combinations of the remaining EWs, we determine that the optimal fits for calculating our parameters are determined by having a low BIC value for the fit and comparing it to the median uncertainty of all the uncertainties in a given combination of EWs. We present the following equations for calculating stellar radius and effective temperature: Table 3 lists the best-fitting coefficients and the covariance matrix for each fit. Note that some coefficients exhibit significant correlations, suggesting that uncertainties would be underestimated if these correlations were neglected. Based on the range of our calibration sample, we restrict ourselves to stars in the range 3000 K < T ef f < 4500 K and 0.2 < R * /R < 0.7. There is overall excellent agreement between our derived values for radius and effective temperature, while four stars (GJ 551, GJ 699, GJ 526, GJ 876) have somewhat larger deviations in stellar radius and/or effective temperature. Figures 2 and 3 compare the inferred and literature values for our calibrated sample. The middle and bottom panels of these two figures show that the dispersions of the residuals are 0.059R (16.09%) and 160 K (4.33%) for stellar radius and effective temperature, respectively. All of the stars in our calibration sample, with the exception of GJ 526, have published luminosities (calculated using the Stefan-Boltzmann law) within 1σ of our inferred values. Finally, we estimate each star's mass by inverting the mass-radius relationship of Maldonado et al. (2015) . The full set of stellar values is listed in Table 4 and the K2 stellar parameters are plotted in Figure 4 .
We also independently compare our stellar parameters to those of Dressing et al. (2017) . Out of our 34-star K2 sample (as referenced in Table 4 ), we share 21 stars in common with their sample. While this work calculates stellar parameters using the spectra acquired with NTT/SOFI, Dressing et al. (2017) [%] Fig. 2. -Stellar radius for the stars in our interferometric calibration sample, from the literature (blue circles) and derived using Eq. 3 (red circles). The middle and bottom panels show the absolute and fractional deviations for each star. The dispersion of the residuals is 0.059R and 16.09%, respectively. Our sample spans from 0.2 to 0.7R . [K]
[%] Fig. 3 .-Stellar effective temperature for the stars in our interferometric calibration sample, from the literature (blue circles) and derived using Eq. 2 (red circles). The middle and bottom panels show the absolute and fractional deviations for each star. The dispersion of the residuals is 160 K and 4.33%, respectively. Our sample spans from 3000 to 4500 K.
derive and compare stellar parameters using EW-based relations developed by Newton et al. (2015) and indexbased relations from Mann et al. (2013) . Both sets of relations were calibrated using a set of stars with interferometrically determined parameters from Boyajian et al. (2012b) . Ultimately, effective temperatures, stellar radii, and luminosities were derived using the Newton et al. (2015) relations, stellar masses 25 and metallicity were calculated using the Mann et al. (2013) relations, and surface gravities were calculated from masses and stellar radii.
Comparing the parameters derived by Dressing et al. (2017) the validity the of our approach. Additionally, our stellar parameters are consistent with those from a number of previous publications Montet et al. 2015; Petigura et al. 2015; Mann et al. 2016; Obermeier et al. 2016; Schlieder et al. 2016 ).
The most highly discrepant system evident in Figure 6 seems to be the effective temperature of EPIC 211770795. Our estimate is significantly lower than the 4750 K estimated by Dressing et al. (2017) . Their value is larger than the 4500 K upper limit determined from our calibration sample (see Figure 2) , providing further evidence that our relations are not well calibrated beyond this range. Furthermore, we see an offset between our effective temperature values and those reported by Dressing et al. (2017) , demonstrating that systematic calibration errors may still play a role in one or both of these analyses. As seen with the index-based relations of Mann et al. (2015) , our EW-based relations also start to saturate around 4000 K and could systematically effect any derived planetary parameters, such as equilibrium temperatures.
Metallicity could be a factor for some stars and could cause a shift in effective temperature and stellar radius. The larger uncertainties in our stellar parameters when compared to those of Dressing et al. (2017) may result from a range of stellar metallicities.
Additionally, we compare all 34 of our stellar parameters with the photometrically derived stellar parameters from Huber et al. (2016) , shown in Figures 7 and 8 . Figure 7 shows that there is a median increase of 0.15R when comparing our stellar radii to those of Huber et al. (2016) . Figure 8 shows a general agreement in effective temperature between both of our works with the exception of EPIC 204489514 and EPIC 205145448.
We note that the analysis done in Huber et al. Dressing et al. (2017) . The dotted line shows a 1:1 agreement, while any deviation from the dotted line presents the small discrepancies. Overall, there is a general agreement between our works in deriving our effective temperatures. We address small caveats in §4.3 for the outlier, EPIC 211770795.
points where we disagree with the values of Huber et al. (2016) , giving us further confidence in our results.
Planetary Parameters
Radii and equilibrium temperatures of transiting planets are calculated using the stellar parameters of its host star. Using the transit depths and periods measured using K2 photometry ) and our newly calculated stellar parameters, planet radii are determined with the following equation:
where ∆L is the transit depth of the planet candidate with respect to its host star. Calculating the equilibrium temperature of a planet candidate requires more parameters from the planet and its host star. The following equation calculates the equilibrium temperatures for each K2 planet or candidate as et al. (2016) . The dotted line shows a 1:1 agreement, while any deviation from the dotted line presents the small discrepancies. As in discussed in §4.3, we find that the majority of the objects in the sample are larger in our work and find a 0.15 R median increase. a comparison to our own Earth-Sun system:
where T ef f is the effective temperature of the star, R * is the radius of the star, and a is the semi-major axis of the planet orbiting its parent star. Here we calculate the semi-major axis of the planet by using Kepler's third law. The 270 K equilibrium temperature scaling factor corresponds to a Bond albedo of 0.3, which is comparable to that inferred for gas giants more highly irritated than Earth. All uncertainties are propagated through the entire calculation for planet radii. We present the derived values for our K2 planets and planet candidates in Table 5 and plot these derived values (along with incident irradiation) in Figure 9 . Our sample shown in Figure 9 includes 18 validated planets and 19 remaining planet candidates. While Crossfield et al. (2016) . The shaded region represents the approximate location of the cloud-free habitable zone for an early-type M dwarf (Kopparapu et al. 2013) . That zone was defined for planets with masses 0.3-10 times that of Earth. The larger of those masses corresponds to the upper, lightly shaded area (Wolfgang et al. 2016) .
fitting for the light-curve parameters of these remaining candidates, degeneracies (such as impact parameters near unity) arose that preclude any precise determination of R p /R * . The candidates have much larger uncertainties on their size, which typically makes statistical validation much more difficult. Based on the paucity of large (>6R ⊕ ) planets orbiting M dwarfs (Johnson et al. 2007 (Johnson et al. , 2010 , the 9 candidates larger than this size are likely false positives; since planet validation is not the aim of this work, we retain the previously assigned designation of planet candidate.
In addition to these likely false positives, our validated planets include several hot Neptunes and two planets (K2-18b and K2-72e) that lie near the habitable zone. Of our whole K2 sample, only eight planets (three of which are still planet candidates) are smaller than 1.6 Earth radii. According to Rogers (2015) , planets smaller than 1.6 Earth radii are likely to have compositions dominated by rock or iron, while larger planets are more likely to be volatile-rich. However, there may still be rocky planets larger than this limit. For example, Buchhave et al. (2016) found that Kepler-20b, a 1.9R ⊕ planet, has a density consistent with a rocky composition even though it is beyond the rocky-to-gaseous transition.
We compare our calculations of the insolation flux from our K2 sample to those from Crossfield et al. (2016) in Figure 10 . The discrepancies between our values and those in Crossfield et al. (2016) highlight the importance of using spectroscopically derived stellar parameters in order to compute planet parameters. (2014) in order to provide a more precise baseline to calculate the stellar radii and effective temperatures of the stars in our sample. Various functions (whether they are linear, quadratic, or a ratio of EWs) are tested, and we use the functions with the best BIC value and the lowest residuals to calculate stellar parameters.
Our spectroscopically derived stellar radii improve on previously reported values that relied on stellar models poorly calibrated to these low-mass stars. We find a median increase of 0.15R when comparing our measurements to those of Huber et al. (2016) , consistent with the median increase in size found by Newton et al. (2015) when revising the photometrically based stellar radius estimates determined by Dressing & Charbonneau (2013) for cool dwarfs observed during the prime Kepler mission. Finally, we calculate the K2 planet or planet candidate radius and equilibrium temperature.
Since our team also obtained optical spectra, using the EFOSC2 spectrograph (Buzzoni et al. 1984 ) on the NTT, in a future work we will apply the same techniques in order to cross-check our stellar properties. Furthermore, this work does not calculate stellar metallicities; however, we plan to so in later works.
Our work paves the way for future exoplanet surveys. Other spectroscopic and photometric surveys focusing on M dwarfs are currently underway or are being planned for the near future. SPECULOOS, a 1 m near-infrared telescope, will observe approximately 500 of the nearest M and brown dwarfs in the southern hemisphere (Gillon et al. 2013 ). CARMENES will provide high-resolution (R = 82,000) spectra between 0.5 and 1.7 µm for latetype M dwarfs and search for Earth-like planets in the habitable zone (Quirrenbach et al. 2012 ). The Habitable Zone Planet Finder (HZPF) will also provide spectra for M dwarfs and will attempt to find planets through the Doppler effect (Mahadevan et al. 2010 ). Yet another RV survey, SPIRou, aims to find exoplanets around low-mass stars using high-resolution spectra between 0.98 and 2.35 µm (Santerne et al. 2013) .
Future transit surveys will detect many new Earth-like planets around M dwarfs, just like previous and ongoing photometric surveys such as Kepler and K2. Although the current Gaia mission (Lindegren 2010 ) focuses more on astrometry (for which stellar mass is a key input), its two photometers can provide light curves for exoplanet detection. The Transiting Exoplanet Survey Satellite (TESS; Ricker et al. 2009 ) and PLAnetary Transits and Oscillations of stars (PLATO; Rauer et al. 2014) will also find planets, some of which will be high-priority targets for the James Webb Space Telescope (JWST; Gardner et al. 2006) . The recent announcement of a roughly Earth-mass planet candidate orbiting Proxima Centauri (Anglada-Escudé et al. 2016 ) adds yet more urgency to the need to search for more planets and characterize their low-mass host stars. The combination of all of these surveys will yield many new M dwarf systems in need of stellar and planetary parameters and of a large, precise calibration sample. Boyajian et al. (2008) . (7) indicates those stars with parameters reported in the companion paper by Dressing et al. (2017) . 
